The degradation of maxillofacial prosthetic elastomers that occur throughout life service is usually responsible for the replacement of the prosthesis. The aim of this study was to evaluate the effect of adding different concentrations of 2mm length polyester fibers on the tensile strength, elongation percentage, tear strength, shore A hardness and surface roughness of A-2186 RTV silicone elastomer. 120 samples were fabricated by the addition of (0.25% and 0.5%) by weight of 2 mm length polyester fibers to A-2186 platinum RTV silicone elastomer. The samples were divided into four groups, each group containing 30 samples according to the conducted tests except for the elongation percentage test which was measured concurrently with the tensile strength test. The 30 samples of each test was subdivided into 10 samples for control groups (without addition of polyester fibers),10 samples of 0.25% by weight polyester fiber/silicone group and 10 samples of (0.5%) by weight polyester fibers/silicone group. The addition of (0.25%) and (0.5%) by weight of polyester fibers to A-2186 maxillofacial elastomer resulted in significant difference in the mean values of tensile strength (Pd"0.05) for 0.5% by wt. group and non-significant difference at 0.25% group when compared to control group. However; elongation percentage for both concentrations 0.25% and 0.5% by wt. show significant difference after addition, the tear strength results showed highly significant difference between all tested groups. Surface roughness and shore A hardness on the other hand show highly significant difference (Pd"0.01) of mean values for both 0.25%, 0.5% by wt. concentrations. Incorporation of 0.25% by wt. of 2 mm polyester fibers improve some of mechanical properties and may result in an increase in the service life of the prosthesis.
Acquired and congenital defects of the face create a regrettable condition for an individual to lead an uncomfortable life and these individuals require rehabilitation using maxillofacial prosthesis to improve their quality and surface life 1 . Rehabilitation of patients with congenital and acquired maxillofacial defects has always considered as an enigma for the prosthodontist.
The nature of the defects and the possibility of recurrence have made the prosthodontist to be in challenging situation. Restoration with prosthesis is less expensive when compared plastic and reconstructive surgery 2 . Rehabilitation goals are focused on the restorative, supportive, palliative and preventive aspects of treatment 3 . Siloxane polymers, particularly high molecular weight poly (dimethylsiloxane), PDMS, exhibit some preferable properties, such as high flexibility and mobility of chains, biocompatibility, low chemical reactivity, ease of manipulation, and optical transparency that make them suitable for use in the rubber technology. However, PDMSbased rubbers generally have poor mechanical properties, in the absence of fillers, such as low tensile strength 4, ] . A study by Gunay et al. (2008) 6 reported improvement in the mechanical properties of A-2186 room temperature vulcanized (RTV) silicone elastomer especially the tear strength after being reinforced with tulle (Nylon).
The aim of this study was to evaluate the effect of adding 2mm length polyester fibers of different concentration by weight on the tensile strength, elongation percentage, tear strength, shore A hardness and surface roughness of A-2186 RTV silicone elastomer.
MATERIAL AND METHODS
This study investigated some mechanical properties of A-2186 Platinum RTV silicone elastomer (Factor II Inc., Lakeside, AZ, USA) after addition of 2mm length and 0.017mm diameter polyester fibers of 0.25% and 0.5% by wt. concentrations were used for reinforcement. A specialized cutting of 4±0.05 mm, 2±0.05 mm and 6±0.05 mm thickness acrylic sheets (PT. Margacipta Wirasentosa, Indonesia) is performed by using a laser engraving cutting machine (Tengzhou Jiianda CNC Machine Co., Ltd, China) to prepare the mold parts. The depth of the mold cavity 2±0.05 mm or 6±0.05 thickness sheets corresponds to the thickness of the specimens to be fabricated for each conducted test while the 4±0.05 mm thickness sheets were used to make the bottom and cover parts 7 .
At first, a pilot study was conducted with 0.25%, 0.5% and 0.75% by weight of 2mm length polyester which were added to the silicone and compared with the 0% polyester (control group). The polyester fibers were first weighted by electronic digital balance followed by the addition of accurate weight of silicone (part A) to prevent dispersion of the fibers. The modified silicone was mixed by a vacuum mixer (Motova 100,BEGO company,Germany) for 10 minutes; the vacuum was turned off for the first three minutes to avoid suction of the fibers and then turned on for the rest of the 7 minutes at 360 rpm speed and a vacuum value of -10 bar. The silicone cross linker (part B) was added to the silicone base or the modified silicone (part A and polyester fibers) and mixed again in the vacuum mixer for 5 minutes to get a homogenous and free bubble mixture [8] . The results revealed that 0.25% and 0.5% by weight polyester fibers concentration by wt. improved the tensile and tear strength of the tested silicone elastomer.
The mold was brushed with separating medium and left to dry then the silicone mixture was poured and the mold was closed with the aid of screws and G-clamps 7 . According to manufacturer's instruction, the silicone should be set aside for 24 hours at 23± 2°C and a relative humidity of 50%±10 % for complete setting ( Figure  1 ).
After polymerization, the silicone sheet 15×15 cm 9 was separated from the mold cavity and was cut by a custom-made specimen cutting press (MEGA KPD 50E 2012, Spain) with the help of suitable cutting dies to ensure smooth cut surfaces.
A hundred and twenty specimens of the modified silicone were fabricated and divided into 4 groups according to the conducted tests (tensile strength and elongation percentage tests, tear strength test, Shore A hardness test and surface roughness test) with 30 specimens for each test except for the elongation percentage test which was calculated concurrently with the tensile strength test.
All specimens were visually inspected for surface irregularities, bubbles and internal defects 10 . Sspecimens were stored inside a light proof storage box (china) for, at least, 16 hours of favorable conditions before testing 11, 12, 13 . All tensile strength, elongation at break and tear strength test specimens were tested with a computerized universal testing machine (WDW-20, Laryee Technology Co. Ltd., China) at 500 mm/ min cross-head speed 14 . Thirty specimens of Type 2 dumb-bell shape specimens were fabricated for tensile strength and elongation percentage tests, 10 specimens were used as control group and the other 20 samples divided into 10 samples for 0.25% by weight polyester fibers concentration and the final 10 samples for 0.5% by weight polyester fibers concentration, according to ISO 37 15 . Specimens were mounted in a computerized universal testing machine 25±0.5 mm apart 14 . The tensile strength was calculated by the machine software according to the following equation: Thirty an un-nicked specimens with a 90° angle on one side and with tab end specimens, were fabricated for tear strength tests, 10 specimens were used as control group and the other 20 samples divided into 10 samples for (0.25% by wt. polyester fibers concentration and the final 10 samples for (0.5% by wt. polyester fibers) concentration, according to ASTM D624 16 Specimens were mounted in a computerized universal testing machine with a 30±0.5 mm distance apart 17 The tear Sixty specimens of 25×25×6 mm for Shore A hardness and surface roughness tests were fabricated 7, 18 , 30 specimens for each test; 10 specimens were used as control group and the other 20 samples divided into 10 samples for 0.25% by wt. polyester fibers concentration and the final 10 samples for 0.5% by wt. polyester fibers concentration, according to ISO 7619 19 . For hardness test, during testing procedure shore A durometer was held vertically over a flat specimen supported by a rigid, flat surface. Five points were marked with a 6 mm distance apart between each other and the lateral margins of the test specimen; the average of these 5 readings was reported as the hardness value. Readings were taken after 1 second of stable contact over the specimen 14 . The surface roughness test was carried out with the aid of a Portable digital roughness tester (Profilometer). The stylus of the device touches the . Furthermore, FTIR, SEM as well as XRD analysis was performed on 3 samples for each test. One sample represents the silicone material before the addition of polyester fibers and the other 2 samples represent the 0.25% and 0.5% by wt. polyester fibers respectively.
RESULTS

SEM, FTIR, and XRD analysis
SEM results of A-2186 platinum RTV silicone elastomer before and after the addition of 0.25% and 0.5% by weight 2mm length polyester fibers are shown in Figure 2 ,3 and 4 respectively. The results indicate well dispersion polyester fibers into the silicone matrix (no agglomeration was seen).
FTIR spectral results of A-2186 platinum RTV silicone elastomer before and after the addition of 0.25% and 0.5% by weight 2mm length polyester fibers are shown in figure 5 . The bands at frequencies (1485.19, 1581.63 and 1629.85 cm-1) refer to some degree of combination between polyester fibers and polydimethylsiloxane silicone.
XRD diffraction peaks of polyester fibers and A-2186 platinum RTV silicone elastomer before and after the addition of 0.25% and 0.5% by weight (2mm) length polyester fibers are shown in Figure 6 . The diffraction angle of x-ray of polydimethylsiloxane of control sample differs from that after addition of polyester fibers in 0.25% and 0.5% concentration and that difference is very clear at 0.5% by weight sample. Change in structural lattice of silicone is observed.
Tensile Strength, Elongation Percentage
The experimental group (B) showed highest mean values (6.8120 MPa) followed by the control group (A) with (6.6615 MPa) mean value while the lowest mean value was for the experimental group (C) with (6.1090 MPa) as shown in Figure 7 and Table 1 . (Table 2) .
To compare the mean values among all study groups, Post-hoc LSD test was conducted. There was non-significant difference between group (A) and group (B) while high significant Mean difference was found between group (A) and group (C) as well as between group (B) and group (C) at 0.05 levels ( Table 3) .
Elongation percentage test
The experimental group (C) showed highest mean values (220.551%) followed by 0.25% group (B) with (216.29) mean value while the lowest mean value was for the control group One-way ANOVA table for elongation percentage test results showed highly significant difference between all tested groups (Table 5) .
Tear Strength
The experimental group (B) showed highest mean values (25.968 KN/m) followed by the control group (A) with (26.281 KN/m) mean value while the lowest mean value was for the experimental group (C) with (25.34 KN/m) as shown in figure 9 and table 6.
One-way ANOVA table for tear strength test results showed highly significant difference between all tested groups ( Table 7) . JEBUR 
Shore A Hardness
The experimental group (C) showed highest mean values (45.497) followed by (B) with (43.029) mean value while the lowest mean value was for the control group (A) with (41.329) as shown in figure 10 and table 8 .
One-way ANOVA table for Shore A hardness test results showed non-significant difference between all tested groups ( Table 9) .
To compare the mean values among all study groups, Post-hoc LSD test was conducted show significant difference was found all groups of study (Table 10) .
Surface roughness tests
The experimental group (C) showed highest mean values (0.536 ìm) followed by (B) with (0.4268 ìm) mean value while the lowest mean value was for the control group (A) with (0.3917 ìm) as shown in figure 11 and table 11.
One-way ANOVA table for surface roughness test results showed non-significant difference among all tested groups (Table 12) .
To compare the mean values among all study groups, Post-hoc LSD test was conducted. There was significant difference between all tested groups at 0.05% level (Table 13) .
DISCUSSION
The addition of fibers is necessary for achieving certain degree of reinforcement that leads to significant improvement of the JEBUR This mean the amount of material added (polyester fibers) play fundamental role in its detection. The 0.5% and 0.25% by wt. concentration of 2mm length polyester fibers is so small amount to be detected. The XRD analysis was performed to study the presence and absence of incorporation of 2mm polyester fiber and A-2168 silicone elastomer matrix and degree of changing in silicone lattice which was observed clearly at sample of 0.5% by weight polyester fibers sample.
The results of tensile strength and elongation indicated that elongation percentage the results of the tear strength how decrease at fibers concentration (0.5%) may be attributed for two possible causes. Firstly creating a stress concentration points at the surface of the specimen by polyester fibers aggregation which might be the consequence of micro cracks emerging between the filler and the matrix, which would cause an early failure of the silicone material .The possible second reason is failure of the material from infiltrating into the accumulated polyester fibers, which would result in a void and deterioration that would make the tear strength less than the other groups. This may explain the reason for using an appropriate type and quantity of polyester fibers. In contrast to the previously mentioned values, hardness and surface roughness values increased proportionally with increased polyester fibers in comparison to the control group. Increased Shore A hardness may due to dispersing of polyester fibers in the silicone elastomer, which increases the crosslink density, thereby leading to increased hardness. However;the hydrophobicity of the material is an important property relating to the smoothness of the material surface ,the increased surface roughness may due to hydrophobicity of polyester fibers 27, 28 .
CONCLUSIONS
The following conclusions were reached after taking into consideration the limitations of this study. The addition of 2mm length polyester fibers improves some mechanical properties of silicone (Tear strength and tensile strength at certain concentrations). Variation in the mechanical properties values' is directly proportional to the amount of fiber content.
